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-The Scribners will publish immediately a small book by 
George W. Cable. entitled "The Negro Question," containing the 
address delivered by the author on Washington's Birthday before 
the 3lassachusetts Club in reply to the memorable speech by the 
late Henry W. Grady ; also several open letters by Rlr. Cable on 
this subject. 
-The Scribners will issue shortly the first of a series of inter- 
esting memoirs of *'Three Farnoas French Women," translated 
from the French of M. Imhert de Sam-Amand, by T. 8. Perry. 
The sobject of the fitst volume will be the Empress Josephine, 
and will be entitltd - 'The \lTife of the First Consul." Other 
works mill follow on Marie Antoinette and the Empress Marie 
Louise. 
LETTERS TO THE EDITOR. 
Means of increasing the Accuracy of locating Vessels at Sea. 
IN looking over some meagre accounts of the recent meeting 
of the International Maritime Congress, I failed to find any 
mention of a very important branch of navigation to which 
my attention was attracted some years ago. I refer to the 
question of the present accuracy of the instruments for deter- 
mining the position of a ship a t  sea, and the steps that must be 
taken in order to improve this accuracy. The reasons that make 
this an important matter are so obvious that  i t  is not neces-
sary to catalogue them. I need only say that  in approaching 
any coasts, dangerous reefs, shallow waters, and, in the case 
of sailing-vessels, the paths regularly frequented by steamers, 
i t  is of the greatest importance to be able to locate the ship's 
position with al l  the accuracy attainable. 
In 1881 Profeesor W. A. Rogers, the eminent American as- 
tronomer and physicist, read a paper before the Naval Institute 
a t  Annapolis, published in the "Proceedings" of the institute, 
bearing the title "The Co-efficient of Safety in  Navigation." 
This paper is sfioken of by Commander P. F. Harrington, 
U.S.N., as being "remarkable for the extent and thoroughness 
of its investigations, and valuable in  the application of its re- 
sults to the practice of navigation. . . . I ts  practical concln-
sion and warning ought to be impressed upon every man who is 
~ e r m i t t e dto lav a vessel course." 
In this paper Professor Rogers shows the various errors which 
enter into the determination of a ship's location a t  sea; and 
he determines, finally, an average error and a possible error of 
position from a large number of observations, as  shown by logs 
of vessels in various quarters of the globe. Upon his inquir- 
ing of a number of sea-captains as to the limits within which 
a ship's place can be ordinarily determined, most of them said 
a mile was the limit,  some few said half a mile, and only one 
man gave so high an estimate as five miles. 
The chief sources of error seem to be those pertaining to the 
compass, chronometer, and sextant. For the c&npass, Professor 
Rogers does not come to any very definite conclusion; a t  least, 
no numerical estimates of error are made. 
A discussion of the rates of a large number of chronometers 
shows, that,  for a chronometer of average excellence, a t  the end 
of twenty days an average error of 3.6 miles must be expected, 
and an error of 11.5 miles must be looked out for. The error 
of the chronometer increases with the time occupied in the voy- 
age; and a discussion of the errors of one hundred chronometers 
by Mr. Hartnup of Liverpool (and probably no more capable 
man has ever examined into the matter) showed that  a t  the 
endof a voyage of twelve months the error in  one of the ship's 
positions was 524 miles. Another extreme instance cited is 
the case of Lord Anson's voyage around Cape Horn, in which 
one ship "actually made land on the wrong side of the con-
tinent, the error of position being over 600 miles." 
For the sextant observations i t  is difficult to  determine the 
limit of accuracy; but "the average error of a single observa-
tion a t  sea is not far from 3 miles, and the average co-efficient 
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by which this number must be multiplied in order to provide 
for every conticgencv of danger is 3.5. " 
Having called attention to the accnracy, or rather the inac- 
curacy, with which a ship's position is found a t  sea, I wish to 
make a few suggestions which have occurred to me in the 
course of nlg professional work, and which ought, perhaps, to 
be considered by nlarine authorities. 
In each of our large seacoast cities the 3Iaritime Exchange is 
the principal place where ship-masters. ship-owners, shippers, 
marine under~viiters, and other meu interested in ocean com- 
merce, meet for the purpose of arranging matters connected 
with the transportation by sea, and i t  is through these ex-
changes that the plan I have to propose could be most readily 
carlied out. 
What 1 have to propose is this: that there should be an 
enforced frequent inspection of the instruments used by ships' 
officers in determining the positions of vessels a t  sea.1 Whether 
i t  would be necessary to have a law enacted by legislation, or 
whether the nlarine insurance companies would demand such 
a n  inspection befoie issuing policies, or whether the Maritime 
Exchanges u7oulcl take up such a worlr on their account, I can-
not more than surmise. I think likely that  the forn~er would 
be necessary; kut, as the details of the work would be about 
the same in an r  case, I have assunled that  the members of the 
exchanges would be milling to cacry on the work without any 
' 'pressure' ' from outside. 
Let, then, the maritime exchanges ot each port adopt a rule 
that  the sextants, compasses, and chronometers of a l l  vessels 
with which the exchange has dealings shall be inspected every 
three n~onths,  or every six months, or a t  the close of each 
voyage, or whatever length of time may be considered 
sufficient. Let each exchange request the secretary of the navy 
to assign to duty a t  its port a sufficient number of officers and 
men to carry out this inspection. That this last is possible. 
is shown by the fact that for some years officers of the navy 
have been assigned to duty a t  several of these exchanges for 
the purpose of collecting observations made on stlipboard 
(the United States Signal Service was also represented there 
in connection with meteorological matters).  Probably one 
lieutenant ancl two subordinate officers would be sufficient to 
do all  the work necessary for the port of New pork.  As to the 
details of such a ~vork as is proposed, there is only space to 
mention enough to sho\v the necessity of it ,  and to shotv its 
practicability. 
Upon the master of a ship reporting his arrival a t  the 
exchange, let the naval officer a t  once take steps to inforin 
himself of the condition of the sextant, chronorneter,'and com-
passes carried by the vessel. 
The sextant is very easily thrown out of adjustment; and, 
the errors being determined with great difficulty without 
proper apparatus. they are usually left for the maker to 
re-adjust. The result is, that in many cases a sextant is used 
until  i t  is found to be utterly worthless, and then only is i t  
taken to be repaired. 
Let each ship-master be requiled to show a certificate of 
examination of his sextant: thi5 to hold good for a stated 
time, and to be furnished flee of charge by the exchange. I t  
would not be such a laborious task as i t  may seem, to examine 
the sextants; for, if a Neun~ayer sextant stand (a description 
is given in the "Archiv" of the Deutsche Seewarte, Jahrgang 
I. 18T8, p. 16) be mounted in a convenient place, i t  would 
take the operator but a few minutes to detect the errors in  
adjustment of a sextant placed thereorr, and he could even 
undertake any ininor re-adjustment ; but for any serious fault 
in the instrument i t  would have to be corrected by an instru- 
ment-maker. 
The sextants b e l o n ~  to what ale Irnoxvn as constant instru- 
ments, and may keep unchanged fol a lons time; but chronom- 
eters are variable instruments, ancl have to be compared with a 
standaid as frequently as possible. This difference in the 
instruments is so easily and generally recognired, that,  while 
1 This proposal is by no means a new one, but some points mhich I shall 
mention in connection with i t  I have not seen mentioned before. 
the sextants are so seldom inspected, the chronometers, on the 
other hand, have been taken to chronometer-shops a t  the end 
of each voyage, no matter how short, to have the rate of 
change determined, and to have the error noted just before the 
departure on the next voyaqr. I say "have been," because, 
much to my astonishment, the leacling chronometer-maker of 
Boston inforined me some years ago, and shortly after the 
Boston time-ball llad been established, that  this time-ball ltad 
about ruined the chronometer-rating business, ancl that most of 
the ship-masters (especially those of foreign vessels) rated the 
chronometer on shipboard by observing the fall of the time-ball 
a t  noon of each day. As these time-balls have now been estab- 
lished in the principal ports all  over the world, i t  is safe to  
conclude that this change in the methods of rating chronom-
eters is universal. I consider that  this is a step backward in 
the progress of maritime science, and that  there is much less 
security against navigators getting out of their "reckoning" 
than existed before this change of method took place. I will 
state briefly my reasons for thinking this. 
1 A chronometer needs freqaent inspection by an expert 
chronometer-repairer in order to see that all p a t s  of the instru- 
ment are in good order. By the old method this could be done 
every voyage when the chronometer u7as being rated; but now 
i t  is probable, that,  in cases where a time-ball can be observed, 
these instruments will not be submitted to the repairer until  
after experience has shown i t  to be in a decidedly bad condition. 
2. A chronometei cannot possibly be rated as accurately by 
observations of a time-ball as by the meaus employed in the 
regular chronometer-shops. In the folnler case. observations 
cannot be made on days with rain or fog; i t  is quite probable 
that the same person will not be able to make the conlpa~ison 
for the \%hole succession of days, and a personal difference of 
half a second or more may occur between two observers; the 
error in observing the dlop of a time-ball is probably not less 
than half a second, and many observers would not get the time 
closer than a second; the time-ball is usually dropped only once 
daily, so that any error in observing i t  cannot be detected; 
the observer on shipboard can have no idea of the erlors and 
the daily changes in  the standard clock by means of which the 
ball is dropped, and must rely inlplicitly on the accuracy of 
this signal during spells of cloudy weather, mheu, as well 
known, the standaid clocks of the best astronomical observa- 
tories may be some seconds in error; and if the ihip is in port 
only a brief time, and the chronometer rating should occur 
during a week when no observations can be made a t  the 
observatory, the probability is that a very prroneous rate mould 
be assigned to the chronometer, for use duiing the coming 
voyage. 
3. In the chronometer-shops the electric time-signals are 
received from the observatory or standard cloclc a t  regular 
intervals, usually every second or two seconds or minute. The 
signals are received daily, and comparisons can be made mith- 
out regard to the meather, sc far as distinguishing the signal 
is concerned. The chronometer conlpariscns are made by 
means of a "hack" chronometer, which has been accurately 
compared with the time-signal, and ale made by some one per- 
son. A skilled man can compare two chronometers without 
having an error of more than one-tenth of a second, and the 
coinparison can be made several times a day if i t  is desirable; 
and this is an important matter if the ship is to be in port 
only a few d a ~ s .  Duliug cloudy weather, when i t  is iinpo5sible 
to make astronomical observations, and i t  sometimes happens 
that a 1~11ole week will pass without an observation being 
made, i t  is possible for thc chronometer-maker, 1vho usually 
has on hand a large number of first-class time-keepers, to 
keep his own standard clock nearer to the t ~ u e  time than that  
giten by the observatory cloclc, because he relies on tlie 
aveiage results given by a large number of time -pieces, while 
an observatory selrloln has more than two. In this case the 
chronometer-shop rating of a ship's ehionometer is much more 
accurate than that by means of a time-ball, Accidental eirors 
in the standard clock-signals due to occasional mistakes macle 
by the astronomer car1 be detected (if they are large) by the 
I 
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chronorneter-maker, but the navigator rating his own chronom- 
eter is easily misled by them. 
4. There is still  a point to which I wish to make a brief 
reference ; viz., the absolute accuracy of time-singals in 
general; for this question is one of great importance in rating 
chronometers. The best data that  have yet been obtained for 
determining this question are the series of daily comparisons of 
time-signals of the Naval Observatory a t  Washington, the Cam- 
bridge (Mass.) Observatory, and the Allegheny (Penn.) 
Observatory; this having been done for some years by Mr. 
James Ha~nblet t  of the C4old and Stock Exchange of New York 
City, in  order to regulate the standard clock which furnishes 
New York with accurate time. The comparisons frequently 
show differences of two and three seconds between the observa- 
tory standard clocks, and I believe instances are not wanting 
in which the amounts reached even five seconds. 
Recognizing that  these comparisons could not, perhaps, lay 
claim to the greatest accuracy attainable, an elaborate plan 
was matured some years ago by which the United States Signal 
Service should nlalie a daily comparison of the time-signals of 
a dozen of our principal observatories, and thus find out with 
certainty the accuracy attainable by a single observatory, 
and to inquire into the desirability of the permanent organi-
zation of a sort of clearing-house system of time distribution, 
by means of which a very accurate time-signal could be dis- 
tributed over the whole country, no rnatter what the weather 
might be. For various reasons this plan was not carried out, 
but i ts  execution is stir1 very much to be desired. 
Taking into account the just mentioned facts, and others 
which might be given, I think that a careful inspection of the 
ships' chronometers and their rates should be made as  fre-
quently as may be found possible. The exact form of this 
inspection, which might be undertaken by the exchanges, and 
the best method of securing the greatest accuracy in rating 
ships' chronometers, cannot be discussed here. 
Concerning the ccmpasses on shipboard, I will only say, as 
has been frequently urged, that they should be examined and 
tested a t  every ol~portunity. The possible errors of the coln-
pass have been thoroughly studied, and those existing can be 
accurately determined; but the subject is too technical to be 
explained in a few words. FRANKWAI~DO. 
Cincinnati, 0 , March, 11300. 
Storage-Batteries. 
NAXTa person ~~-11o has experimented with secondary batterieg 
has become convinced. as I have, tliat the Plant6 form of battery 
was supelior, especially as regards durability. to any of the vari- 
ous batteries in  xvhich the +'active material" is applied in the 
forrn of paste. Realizing that this superiority was mainly clue 
to the relation of the n~olecules of the active inaterial with each 
other, and also their relation with those of the support part of 
the electrode, I mas led to make experiments, the outcome of 
which was a storage-battery, which I have patented. For the 
sake of illustratillg how the Plantit form of battery is superior to 
the pasted fonlls, I will suppose that a piece of wood represents 
the support of the pasted plates, and that sawdust repre~ents the 
oxide which is to be applied to the support part of the electrode 
in  the forrn of a paste. The sawdust may be mixed \\-it11 this, 
that. or the other liquid, and made to adhere to the ~ ~ o o d ,  to a 
greater or more likely to a lesser extent. I i~ninerse this wood 
electrode, if I may be allovryed to call i t  such, in snlphuric acid: 
the sawdust will fall off in a conlparatively short time, leaving 
the ~ ~ o o d  If the surface support to a more gradual destruction. 
of wood could be changed in some way so that it  ~ ~ o u l d  resemble 
sawdust. and yet in  such a way that the i~iolecules of this 
changed surface preserve to a considerable extent their original 
relation with each other (that is to say, their original attraction 
for each other), and at  the same time preserve their attraction 
for the inolecules of the unaltered portion. we would then have 
a wood electrode (I apologize for the term) ~ r h i c h  ~ ~ o u l dresem-
ble the lead electrode of PlantC. Alinogt invaria1)ly. when the 
pasted electrodes peel, they do so, not from the surface of the 
"active layer," but from the surface of the support metal. 
have experimentecl wit11 but one Plant& battery, which, by 
the way, was the first storage-battery that I ever made. This 
battery was charged to its greatest possible capacity Illany times, 
and also discharged suddenly, but the active layer has not peeled 
from the non-osidizecl portion of the lead plate. There bas been 
at  times a falling of fine particles of peroxide. but no peeling 
such as you get in  pasted batteries. 
The sooner storage electricians recognize that the greater the 
attraction of the nlolecules of a secondary electrode for each 
other, the Inore durable will the electrode be, the better for all  
concerned. Just as soon as storage electricians recognize the fact 
that the quality of a storage-bartery is to he judged, not by the 
alllount of peroxide the electrodes contain, but by the degree of 
attraction ~vhich  exists between the njolecules of the active layer, 
their experiments mill be more fruitful, and the pasted plates of 
to-day will be no more. The problem is not how to store 
oxygen, but horn to increase the affinity of each molecule of an 
oxide for its neighbor. Hoping tliat these remarks will set the 
readers of Scielzce a-thinking, and that they may have eome 
weight towards convincing them that all that is riecessnry in a 
good storage-cell is ~nolecular aBnity, I close my connnunication 
with great faith in  the future of storage electricity. 
N. 36. ALDRICH. 
Ball River, Nass., Xaroh 18. 
INDUSTRIAL NOTES. 
Buffalo Blacksmith's Forge. 
FEWprogressive blacksmiths or metal-workers ml~o  look into 
the matter fail to aclrnowledge the superiority of the modern 
portable forge over the bellows and stationary blast-forge. By 
A NEW BLACKSXITH'S PORTABLE FORGE 
the use of an inipro\ed portable forge, heat is produced more 
quiclrly and with less labor aud cosl. The portable forge also 
takes less space, while, so far as durability and reliability are 
concerned, a comparison between the two is much to the clis- 
advantage of the old style. The first cost of tbe brick forge is 
greater, and subsequent repairs and occasio~lsl rnoviags make a 
considerable item of expense, while repairs are seldom required 
on an improved portable forge; and it may be moved from one 
part of the shop to another with little trouble. 
